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A method for inhibiting the action of TNOP for treating neurological conditions in a human by administering a TNF antagonist for 
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TUMOR NECROSIS FACTOR ANTAGONISTS FOR 
THE TREATMEBJT OF NEtJROI.0GICAL DISORDERS 

RELATED APPLICATION 

This is a continuation-in-part of Application Serial No. 
09/256,388, filed on February 24, 1999. 

FIELD OF rm TMVENTION 

The present invention relates to tumor necrosis factor 
(TNF) antagonists or TNF blockers for the treatment of 
neurological disorders, trauma, injuries or compression; or 
demyelinating neurological disorders, including^ multiple 
sclerosis. More particularly, the TNF antagonists or TNF 
blockers, with or without the concurrent administration of 
methotrexate or Leflunomide, are used in a new treatment of 
these disorders by inhibiting the action of TNF in the cells 
of the human body. The use of these TNF antagonists or TNF 
blockers with methotrexate or Leflunomide results in the 
amelioration of these neurological conditions. 

BACKGROUND OF THE INVENTION 

Neurological disorders due to demyelinating disease (e.g. 
multiple sclerosis), immune disease, inflammation, trauma, or 
compression, occur in different clinical forms depending upon 
the anatomic site and the cause and natural history of the 
physiological problem. Common to all of these disorders is 
the fact that they can cause permanent neurological damage, 
that damage can occur rapidly and be irreversible, and that 
current treatment of these conditions is unsatisfactory, often 
requiring surgery and/or the use of pharmacologic agents, 
which are often not completely successful . 

These neurological conditions include acute spinal cord 
trauma, spinal cord compression, spinal cord hematoma, cord 
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n '"''^^ --"^ ^»-"i=, such as 

^ orcvcle accident, or sports injuries,,- „er.e co^prssL 

sciatic nervs comprsssion, neuropathy, and pain; but als! 

spinal cord ' ^"'^ - ^''-nic 

sp-»l cord compression from cancer (this is usually due to 
metastases to the spine, such as fro. prostate, breast or lung 
cancer,, autoi.™une disease of the nervous syste^^^d 
de^yelrnating diseases, the ^st co^n condition be ^ 
multiple sclerosis. ^^-i-xig 

the f " cortisone that are used to treat 
the aforementioned neurological problems and conditions are 
particularly hazardous because they are used either at high 
dosage, with a corresponding increasing risk of side e££ec ! 
or because they are used chronically, also increasing h ; 
adverse effects. Lastly, steroids are only partially effect Ce 
or completely ineffective. 

these^T " ' Ph^^^-logic treatment of 

these aforementioned physiological problems of the nervous 
dLe ses""t""'' -toimmune disease, demyelinating 

diseases trauma, injuries and compression with thi 
Pharmacological use of TNP antagonists or T»F blockers, which 

these conditions affect. Two new drugs which are powerful ™p 
TnflT r T^'^'"' infliximab. etanercept Z 

term Uct "-^ ^or the immediate, short term and long 

neurologic damage mediated by TNP dependent processes 
occurring in the aforementioned neurological disorders Thl 
use of these TNF antagonists or TNF blockers would result in 
con °' '""^^ Physiological neurological problems, 

concurrent administration of methotrexate or Leflunomide with 
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either etanarcept or infllxi,„ab ie the preferred treatment for 
TZllllT" neuro.o3io.i 
PESCRIPTTON OF THB PPTno nnrp 
Pharmacologic chemical substances, compounds and agents 
whxch are used for the treatment of neurological disorders, 
trauma, injuries and compression having various organic 
structures and metabolic functions have been disclosed in the 
prxor art. For example, U.S. Patent Nos . 5,756,482 and 
5,574,022 to ROBERTS et al disclose methods of attenuating 
physical damage to the nervous system and to the spinal cord 
after injury using steroid hormones or steroid precursors such 
as pregnenolone, and pregnenolone sulfate in conjunction with 
a non-steroidal anti- inflammatory substance such as 
.ndomethacin. These prior art patents do not teach the use of 
a TNF antagonist or TNF blocker for the suppression and 
xnhxbxtion of the action of TNF in the human body to treat 
neurological disease, trauma, injury or compression, or 
autoimmune neurologic disease as in the present invention 

U.S. Patent No. 5,605,690 to JACOBS discloses a method 
for treating TNF-dependent inflammatory diseases such as 
arthritis by administering a TNF antagonist, such as soluble 
human TNFR (a sequence of amino acids), to a human. This 
prior art patent does not teach the use of a TNF antagonist or 
TNF blocker for the suppression and inhibition of the action 
of TNF in the human body to treat neurological disease 
trauma, injury or compression, or demyelinating neurologic 
disease, as in the present invention. 

U.S. Patent No. 5,656,272 to LE et al discloses methods 
of treating TNF-alpha-mediated Crohn^s disease using chimeric 
anti-TNF antibodies. This prior art patent does not teach the 
use of a TNF antagonist or TNF blocker for the suppression and 
inhibition of the action of TNF in the human body to treat 
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neurological trauma, injury or compression, or autoimmune 
neurologxc disease, as in the present invention 

US. p tent NO. 5,650,396 discloses a method of treating 

:T.T.n '^'^'^'-^ action 

Of TNP .n a patxent. This prior art patent does not teach the 
use of the TNF antagonist as in the present invention 

None Of the prior art patents disclose or teach the use 
Of the TNP antagonist or TNF blocker of the present invention 
wxth the concurrent administration of methotrexate or 
Leflunomxde for suppression and inhibition of the action of 
TNP .n a human to treat neurological disease, trauma, injury 
or compression, or demyelinating neurologic disease, in which 
the TNP antagonist gives the patient a better opportunity to 
heal slows disease progression, prevents neurological damage, 
or otherwise improves the patient's health 

Accordingly, it is an object of the present invention to 
provide a TNP antagonist, with or without the concurrent 
administration of methotrexate or Leflunomide, for a new 
pharmacologic treatment of neurological disorders, trauma 
xn^uries and compression affecting the nervous system of the 
human body, or demyelinating neurologic disease, such that the 
use of these W antagonists will result in the amelioration 
of these neurological conditions. 

Another object of the present invention is to provide a 
™f antagonist, with or without the concurrent administration 
of methotrexate or Leflunomide, for providing suppression and 
inhibition of the action of TNF in a human to treat 
neurological injury, trauma or compression, or demyelinating 
neurologic disease. 

Another object of the present invention is to provide a 
TNF antagonist, with or without the concurrent administration 
of methotrexate or Leflunomide, that reduces inflammation to 
the patient by inhibiting the action of TOP in the human body 
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--r^ — r:::::rr rr:::: 

the pat.ent a better opportunity to heal, slow. diaLse 
progreasxon. prevents neurological damage, or oth^^ise 
improves the patient's health otherwise 
Another ohjeot of the present invention is to provide a 
TNP antagonist , with or without the concurrent adminLtratioI 
Of methotrexate or .enunomide, that can offer acute 
Chronic treatment regimens for neurological conditions causL 
by neurologrcal trauma, con^ression, injury and/or diseaL 
such conditions including acute spinal cord injury, herniated 
nucleus pulposus (herniated disc) soina] r-r.^^ herniated 
tr. m.- t ^ . ' ^P"-"^! ^ord compression due 

to metastatic cancer, carpal tunnel syndrome, pituitary 
adenoma, primary or metastatic hrain tumors, chronic pall 
syndromes due to metastatic h,™^ • '-"ronic pain 

pressure H '"^"'^^ increased intracranial 

ZTZ I "'■"^"'^""-S as multiple sclerosis, 

inflammatory CHS diseases, such as subacute sclerosing 
panencephalitis, and other related neurological disorders anl 

SUMMARY np THR Tm/g MTT^n 
the T ""r" P-^^^i-^-^ = method for inhibiting 

hum TV ™' '""^ ""^^""^ neurological conditions in ! 
human by administering to the human therapeutically effective 
doses Of a W antagonist selected from the group coneistin; 
Of etanercept and infliximab, with or without the concurrent 
administration of therapeutically effective doses of 

neuronaTt '""^ -^"=-9 the infla^ation of 

neuronal tissue of the human and/or preventing immune system 
damage to neuronal tissue. The ™p antagonist is administered 
subcutaneously, intravenously, intrathecally, or 
intramuscularly; methotrexate is administered orally or 
intramuscularly; and Leflunomide is administered orally 
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DETAILED DESCRIPTION OF THE 
PREFERPPin EMBODTMT^MT 

for these regimens are etanercept (ENBRPttm, ^ 

' " be administered concurrently 

w.th the ™p antagonist for de^yelinating diseases and ce n 
other neurological disorder.. Methotrexate and Le^unolde 
produoe r„„e ayste™ modulation, „hioh is sho„n to be 
benefical in the treatment of demyelinating diseases and 
various autoi^ne diseases. Additionally, methotrexate »d 

an:"i;na::rrr;::;ertir ^^-^ 

Trauma, injury. compression and other neurological 
disorders can affect individual nerves, nerve roots t^^ 
spinal cord, or the brain. The conditions which are of mist 
concern here are the following, 

1) acute spinal cord injury, 



demyelinating diseases, such as multiple 
sclerosis, 



herniated nucleus pulposus (herniated disc) 
^Pxnal cord con,pression due to metastatic cancer 
carpal tunnel syndrome (non-RA) , 
pituitary adenoma, 

primary or metastatic brain tumors 

8) chronic pain syndromes due to metastatic tumor, 

9) increased intracranial pressure, and 
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10) inflammatory CNS diseases, such as subacute 
sclerosing panencephalitis. 

trauma ,n,uTy, compression and n.urologicaa disorders in 
compar.son „i.. .Ceroids. Experimental evidence has sHol 
that excessive levels o£ ™p are released by injury ^ 

:::: in TmTl ■ - ™- anta^cnl^tsliU 

result .n ameUoration of these neurological conditions 
Because Of the profoundly powerful action of the new w 
antagonists that have recently become available, these agel^I 
=an prevent neurologic injury i„ a unique way, filling el 
urgent clinical need for more effective therapy. /is 
because of the extremely safe side effect profile of thee 
agents, they can be used either singly or in co„*i„.tion Zl 
other pharmacologic agents, such as methotrexate or 
Leflunomide^ T -fely be used with 

stero.ds, „h.oh are the only other class of agents which have 
been hewn to be beneficial for certain of these conditions, 
importantly, the TNP antagonists lack the adverse effects of 
steroids as previously described, .astly, steroids n J 

partially effective or completely ineffective 

Here detailed discussion of each of these clinical 
conditions is as follows: 

1) icute spinal cord injury: 

About 10,000 cases occur per year in the U.S with a 
current population of over 200.000 patients with residual 
neuro ogic damage, many of whom are paralysed (quadriplegia or 
paraplegia). Current treatment for the acute injury is 
inadequate. In the early is.O's it was shown that early 
within 8 hours of injury, treatment with high doses Z 
steroids (methyl prednisolone) was beneficial for some of 
these patients. Surgical atabili.ation and spinal 
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decompression is often necessary because of excessive swelling 
(edema) which can itself cause further severe injury to the 
cord due to further compression of the cord against its bony 
spanal canal. The etiology of most of these cases are motor 
vehicle accidents, with the remainder being sports injuries, 
falls, and other accidents. The window of opportunity for 
treatment is small, since massive swelling can occur within 
minutes . 

The treatment regimen used here would be the acute 
regimen. This could involve any of the TNP antagonists, but 
currently etanercept would be the leading candidate. 
Etanercept is currently approved only for rheumatoid 
arthrxti., and is used as a subcutaneous injection of 25mg 
given twice a week. This regimen produces peak blood levels 
m an average of 72 hours. A preferred method for acute 
spinal cord injury involves intravenous infusion to produce a 
serum concentration in the range of 0 . 5mg/ml to 50mg/ml, such 
concentrations are achieved more rapidly than can be produced 
by SC injection. This is a new method of dosing that is not 
being used for arthritis. This acute regimen is a unique 
delivery method for etanercept and is uniquely necessary for 
clinical neurologic conditions requiring rapid blockade of 

2) Demyelinating Disease, Such As Multiple Sclerosis: 
Demyelinating neurological diseases, the most important 
being multiple sclerosis, are inadequately treated by 
currently available therapies, and continue to produce 
progressive, severe, neurologic impairment in a large 
population of patients in the United States and worldwide 
There is experimental evidence which documents the role of TNP 
in multiple sclerosis. There is a wide body of work which 
documents the role of both cellular and humoral immunity in 
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Z Tfl T''- """" ™^ antaeonlet. etane.cept 

TZITT ""^ °^ -thotrexate 

Of tL r ^ -PP— h to the treatment 
Of these important disorders. 

several novel approaches are suggested. Por acute 

TZTrT" ^° therapy Which is 

ap.dly effective to prevent permanent neurological damage, 
in this case, novel routes of administration of the TNP 
antagonists may be used. These novel routes include 
intrathecal administration of etanercept or infliximab; or 
intravenous administration of etanercept. Addition of 
methotrexate or Leflunomide concurrently with the use of the 
above TNP antagonists is another novel treatment which may be 
used for acute demyelinating disease. Por other clinical 
forms of demyelinating disease, the more familiar routes of 
administration of etanercept (subcutaneous) or infliximab 
(intravenous) may be elected, with or without concurrent use 
of methotrexate or Leflunomide. These novel regimens are 
designed as such because of the complementary mechanisms of 
action and low toxicity of these biopharmaceutical agents. 
3) Herniated nucleus pulposus (herniated disc): 
LOW back pain affects 70% of the population during their 
lifetime, with 25% of this group having pam in the sciatic 
distribution, current pharmacologic treatment is inadequate 
consisting of analgesics and anti- inflammatory medications 
(such as nonsteroidal anti -inflammatories (NSAIDS) , such as 
xbuprofen (Motrin, etc.) and epidural steroid injections 
(generally regarded as having limited usefulness) . Many of 
these patients eventually have surgery. Complications of 
lumbar disc herniation include permanent damage to the sciatic 
nerve, causing muscle weakness and atrophy in the lower 
extremity. Acute herniation with rapid onset of pain and 
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scxatxc nerve symptoms could be treated with the above acute 
regx.en with or without addition of the chronic reg ^ : 

^'7' --at.ent L d 

also be reserved for patients not responding to conventional 

o:i7b" T/^"" - outlined o. 

could be used for patients in who. rapid control of sy.pto.s 
was des.red. Most patients, however, would be treated 
conservatively and conventionally at first, with TNF blockade 
usxng one of the chron.c regi.ens below added later for 
nonresponders. Herniated cervical discs would be treated the 
same way as herniated lumbar discs with the need for careful 
evaluation by a neurologist, neurosurgeon, and/or orthopedic 
surgeon for signs of neurologic compromise kept xn mind. The 
chronxc treatment regimen includes subcutaneous etanercept of 
25mg (dosage range lOmg to 50mg) once or twice a week; or 
inf Ixxxmab administered by intravenous infusion once every two 
months (range once per month to once per six months) 

4) Spinal cord compression due to metastatic cancer: 
Cord compression due to metastatic cancer is a 
catastrophic event leading to rapid paralysis if not quickly 
diagnosed and treated. It is most common with cancers of the 
breast, colon, lung and prostate, but can be a complication of 
metastatic disease from a wade variety of malignancies, 
including melanoma and multiple myeloma. Current treatment 
regimens include high dose steroids, emergency radiation 
treatment, and/or emergent surgical decompression. Paralysis 
can occur within hours, so treatment must be initiated within 
thxs time period to avoid permanent sequelae. The mechanism 
of actxon of TNF blockage here would be similar to that above 
in addition, it is possible that blockade could be 

directly tumoricidal or tumoristatic with certain 
malxgnancies. Impending cord compression could be treated 
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With the Chronic „gl.en. However, as explained above, „o.t 
patients would need to be emergently treated with the acute 
regimen, as outlined above, 

5) Carpal Tunnel Syndrome (CTS) (non-RA) : 

ner.e'l7t compression of the median 

the hand 1^^' 

repetTtTve t " ' "^'"^ aggravated by 

typxsts and writers, manual laborers, etc.), and is also a 
compxcatxon of rheumatoid arthritis (HA). Ose of 

e tLl \ T\ ™ '^""^^ ^'^'^^-^ P-^-t^ With 

;"hr d '"'^'^ -^-ing 

earn ? ^^^^^^ ^- But most patients with 

carpal tunnel syndrome do not have RA; they either have 
idropa hic CTS or CTS caused by RSI. CTS is a major cause of 
disability and responds poorly to current treatment regimens, 
which include NSAIDS, wrist splinting, and injection of 
steroids. The chronic treatment regimen as outlined above 
would be used for the treatment of CTS (non-RA type) . 

6) Pituitary Adenoma: 

Benign pituitary tumors grow adjacent to the optic 
chiasm. Unrestrained growth causes compression of the optic 
nerve,, causing visual field defects and eventuating in 
blindness. Treatments. include radiation, surgical 
decompression and bromocriptine. TNF blockade could prove to 
be a valuable adjunctive therapy, and could be either the 
acute or chronic treatment regimen, depending on the clinical 
picture. 

7) Primary or Metastatic Brain Tumors: 

Primary brain tumors can be either benign (most commonly 
meningioma) or malignant (usually gliomas) . Metastatic brain 
tumors can be from any source, most commonly lung cancer 
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properties. Inhibiting 
in an alternate treatment regimen, methotrexate orally or 
.n ra™..oularl,, ma. be aaministered conourrentl. irt: a ™P 

monthly. if t^. ' "'^'^"^ " 

monthly if the dose is given orally, the total weekly dose 
may be g.ven „ three equal parts over 36 hours, with l/h^url 
tween eaoh dose. The preferred dosage range is . S^Z 
15mg administered weekly. ^ 

method treatment, instead of administering 

methotrexate, Leflunomide may be administered orally 
conourrently With a ™. antagonist, wherein the dosage I 

the irsTrd ^ ""^^ - -""^ P-^^y ^= 

the first 3 days, and 5mg to 2 0mg dally thereafter 

8) Chronic pain syndromes due to metastatic t,««,r = 
Pain due to metastatic oancer Is inadequately treated by 
a™"f :T " ™- ™-ntm o 

ITZ " "^''"^'^ '""^ overproduction 

particularly bone metastases »here compression Is Involved 
The Chronic treat^nt regimens would be used. one general 

Wh ™/r''°" '^''''"^ malignancies is necessary- 

While TNP blockade Is likely to have an antltu^r effect with 
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certaxn malxgnancias, it is also possible that TNF blockade 
could xncrease growth rates with certain malignancies 

in an alternate treatment regimen, methotrexate orally or 
xntramuscularly, n.ay be administered concurrently with a TNF 
antagonxst, wherein the dosage level of methotrexate is in the 

:::::iy" " — - 

As another alternate treatment, instead of administering 
^methotrexate, Leflunomide .ay be administered orally 
concurrently with a antagonist, wherein the dosage level 

Of Leflunomxde xs in the range of lOmg to XOOmg per day for 
the first 3 days, and 5mg to 20mg daily thereafter. 
9) Elevated Intracranial Pressure (EICP) s 
EICP can be idiopathic (Pseudotumor cerebri) or caused by 
certaxn drugs (vitamin A excess, isotretinoin, tetracyclines, 

caused by malignancy (as above) , or by benign tumors (e g 
cystercxrcosis) . ™f blockade, either the acute or chronic 
treatment regimen, could be helpful. 

OPERATION OF THF! ppi;.qt:.m t iNVBTJTTnM 
1) Chronic regimen dosing with etanercept 

50ma/°H '"^^ ''"^ subcutaneously (range lOmg to 

50mg) admxnxstered xn a range of twice a week to once a month. 
The xnitxal regimen being 25mg subcutaneously twice a week and 
for children 0.4mg/kg given twice a week. Expected serum 
concentrations with this regimen would be about 3 . Omcg/ml , 
wxth a desxred range between 0 . 5 and lOmcg/.l . other routes 
re^gimtr^^ ^-ministration could include XM or IV dosing 

in an alternate treatment regimen, methotrexate orally or 
intramuscularly, may be administered concurrently with 
etanercept, wherein the dosage level of .methotrexate is in the 
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range of 2.5mg to 25mg, given from once weekly to once 
monthly . 

As another alternate treatment, instead of administering 
methotrexate, Leflunomide may be administered orally 
concurrently with a TNF antagonist, wherein the dosage level 
of Leflunomide is in the range of lOmg to lOOmg per day for 
the first 3 days, and 5mg to 2 0mg daily thereafter. 

2) Acute regimen dosing with etanercept 

Acute treatment regimens include administration of 
etanercept by SC, IM, IV and intrathecal dosing routes for 
acute administration. 

In an alternate treatment, methotrexate may be 
administered concurrently, orally or intramuscularly, wherein 
the dosage level is in the range of 2 . 5mg to 2 5mg, given from 
once weekly to once monthly. The concurrent treatment with 
methotrexate may be added to any of these acute treatment 
regimens with etanercept . 

As another alternate treatment, instead of administering 
methotrexate, Leflunomide may be administered orally 
concurrently with a TNF antagonist, wherein the dosage level 
of Leflunomide is in the range of lOmg to lOOmg per day for 
the first 3 days, and 5mg to 20mg daily thereafter. The 
concurrent treatment with Leflunomide may be added to any of 
these acute treatment regimens with etanercept. 

2A) Acute IV regimen with etanercept 

Etanercept is administered by IV infusion in a quantity 
sufficient to produce a serum concentration in the range of 
0 . 5mcg/ml to 50mcg/ml. 

2B) Acute IM regimen for etanercept 

Etanercept is given by intramuscular administration in a 
dose of 50mg having a range of 25mg to lOOmg. 
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2C) Acute Intrathecal regunen with etanercept 
There may be clinical use for etanercept in the 
cerebrospinal fluid, such as for treatment of CNS lesions 

de.ye .natxng diseases, brain tumors, cord compression) 
intrathecal therapy .eans introducing the W antagonist in o 
he cerebrospinal flu.d of the patient. The exact dosage is 
on the order of lOmg (range Img to 50mg) . 

3) Chronic treatment regimen with infliximab 
Chronic indications for infliximab include herniated 
nucleus pulposua (herniated disk) carnal t.nn.i T 
r,■it-n^^=.v- ^ ^^t^i^i , carpal tunnel syndrome, 

patuxtary adenoma, damyelinating diaeasa, primary or 

metastatic tumor. 

Oaual dosaga tor infliximab is Smg/kg given by IV 
infusion every two montha with a range o£ 2 , Smg/.g to 20mg/.g 
given every 2 weeks to 2 months. 

In an alternate treatment regimen, methotrexate orally or 
m ramusoularly, may be administered concurrently with 
infUxxmab, wherein the dosage level of methotrexate la in the 

zzi:' " - 

AS another alternate treatment. Instead of adminiatering 
methotrexate, Leflunomide ™y be administered orally 
concurrently with a TN. antagonist, wherein the dosage level 

the f TT. " ""^^ °' ""^ '° ^"""^ <>=V for 

the first 3 days, and 5mg to 20mg daily thereafter 

4) Acute treatment regimen with infliximab 
Acuta indications for infliximab include acute spinal 
cord injury, acute demyalinating disease, spinal cord 
compression and increased intracranial pressure 

lOma/^ ^""---^ the acute regimen is 

lOmg/kg administered by IV infusion once (range 2.5mg/kg to 
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nmSl^. '""^ "'^ intrathecal administration of 

in an alternate traatment, methotrexate may be 
adm.niatered conourrently, orally or intramusoularly, Jerei' 

he dosage level is In the range at2.S^ to 25.g, g ven f^om 
onoe weekly to once monthly. The concurrent treatment with 
methotrexate may he added to any of these acute tr tl^ t 
regimens with infliximab. eatment 
AS another alternate treatment, instead of administering 
methotrexate, Leflunomide may he administered orally 
concurrently With a TNF antagonist, wherein the dosage level 
Of Leflunomide is in the range of lomg to loomg per day (or 
the first 3 days, and 5^ to 20mg daily thereafter. The 
concurrent treatment with Leflunomide may be added to any of 
these acute treatment regimens with infliximab 
5) Treatment with existing regimens 

used '""'^"■^"^ "3imens of the present invention may be 

used .n coniunction with or in place of existing treatments, 
such aa steroids and surgery, when the treatment regimens of 
avLCrt concurrently with currently 

::::f::i:i'"""^""' ■^^^'^"^ —ore 

ADVAMTAGR.q 0 mE_PRE5 E_NT INVENTTOM 
Accordingly, an advantage of the present invention is 
that It provides a TUF antagonist, with or without the 
concurrent administration of methotrexate or Lefluno.ide, for 
a new pharmacologic treatment of neurological disorders, 
trauma xn^uriea and compression affecting the nervous system 
Of the human body, or demyelinating neurologic disease, such 
that the use of these TNF antagonists will result in the 
amelxoration of these neurological conditions 
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Another advantage of the present invention is that it 
provides for a ™p antagonist, with or without the concurre 
ad™.n.stratio„ of methotrexate or .eflunoMde. for providing 

treat neurological iniurv ^va„TT,= 

. J-iijury, trauma or compression or 

demyel mating neurologic disease n-r ^r.^=^ 

the nervous system. ' ^i—e of 

Another advantage of the present invention is that it 
provides a TNP antagonist, with or without the concurred 
administration of methotrexate or Leflunomide, that reduce 
and prevents further neurological inflammation to the patient 
by inhibiting the action of TNF in the human body for th 
..rnediate, short term (acute conditions) and long ter. 
(Chronic conditions) , such that this reduction and prevention 
Of inflammation will produce clinical improvement in the 
patient and will give the patient a better opportunity to 
heal slows disease progression, prevents neurological damage 
or otherwise improves the patient's health 

Another advantage of the present invention is that it 
providesfor a TNF antagonist, with or without the concurrent 
administration of methotrexate or Leflunomide, that can offer 
acute and chronic treatment regimens for neurological 
conditions caused by neurological trauma, compression, injury 
and/or disease, such conditions including acute spinal cord 
anbury, herniated nucleus pulposus (herniated disc) , spinal 
cord compression due to metastatic cancer, carpal tunnel 
syndrome (non-RA) , demyelinating disease, pituitary adenoma 
primary or metastatic brain tumors, chronic pain syndromes due 
to metastatic tumor, increased intracranial pressure, and 
other related neurological disorders and diseases 

Another advantage of the present invention is to provide 
a TNF antagonist, with or without the concurrent 
administration of methotrexate or Leflunomide, to treat 
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neurologic disorders in hu™na either acutely or chronically 

L °^ ™^ thereh/^odulatlr r 

immune responea affecting neuronal tissue 

inte ^ '."'''"T °' =hange, and substitution is 

om f disclosure, and in so.e instances 

some features of the invention will he e^loyed without 1 
corresponding use of other features. Accordingly, it il 
appropriate that the appended claims he construed hrLdly and 
a manner consistent with the spirit and scope of the 
invention herein. 
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WHAT TS CLAIMRn T.Q . 

1. A method for inhibiting the action of TNF for 
treating neurological conditions in a human by administering 
a TNF antagonist for reducing the inflammation of neuronal 
txssue of said human, or for modulating the immune response 
affecting neuronal tissue of said human, comprising the step 

a) administering a therapeutically effective 
dosage level to said human of said TNF antagonist selected 
from the group consisting of etanercept and infliximab for 
reducing the inflammation of neuronal tissue of said human, or 
for modulating the immune response affecting neuronal tissue 
of said human. 

2. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said TNF antagonist is performed subcutaneously , 
intravenously, intrathecally, or intramuscularly. 

3. A method for inhibiting the action of TNF in 
accordance with Claim l, wherein the step of administering 
said dosage level is for treating neurological diseases and 
disorders . 

4. A method for' inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating neurological traumas and 
injuries . 
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5. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
said dosage level- is for treating acute spinal cord injury. 

6. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
saxd dosage level is for treating herniated discs. 

7. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating spinal cord compression. 

8. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating carpal tunnel syndrome (non- 
RA type) . 



9. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating pituitary adenoma. 

10. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating primary or metastatic brain 
tumors . 

11. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating chronic pain syndrome due to 
metastatic tumor. 
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12. A method for inhibiting the action of TNP in 
accordance with Claim 1, wherein the step of administering 
.axd dosage level is for treating increased intracranial 
pressure . 



13. A method for inhibiting the action of 



- ^^^^^^^^ ciCCXOn o£ TNF in 

accordance with Claim 1, wherein the step of administering 
saxd dosage level is for treating central nervous system 
lesions, 

14. A method for inhibiting the action of TNF in 
accordance with Claim l, wherein the step of administering 
said dosage level is for treating autoimmune neurological 
diseases. 

15. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating multiple sclerosis. 

16. _ A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said dosage level is for treating inflammatory CNS diseases 
such as subacute sclerosing panencephalitis. 



17. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed subcutaneously in said human 
wherein said dosage level is in the range of lOmg to 50mg for 
acute or chronic regimens. 
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18. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed subcutaneous ly in said human 
wherein said dosage level is 25mg for acute or chronic 
regimens . 

19. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed intramuscularly in said human 
wherein said dosage level is in the range of 25mg to lOOmg. 

20. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed intravenously in said human 
wherein said dosage level produces a serum concentration in 
the range of 0 . 5 mcg/ml to 50mcg/ml. 

21. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed intravenously by infusion in said 
human wherein said dosage level produces a serum concentration- 
of lOmcg/ml. 



22. A method for . inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said etanercept is performed intrathecally in said human 
wherein said dosage level is in the range of img to 50mg. 

23. A method for inhibiting the action of TNF in 
accordance with Claim 1, wherein the step of administering 
said infliximab is performed subcutaneously in said human 
wherein said dosage level is in the range of O.lmg/kg to 
2 . 5mg/kg . 
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24. A method for inhibiting the action of tnf in 

iirirfu.::: """" ^"^^^ - a^^iiiZi 
w.e.:n"::ri:eTerttT^ 
-s../..forac.t/or chJnio^:;:;:^"^^ °^ ^-^"^^^^^ ^° 

25. A u^ethod for inhibiting the action of TNP in 
accordance with Claim i, wherein the sten of / • 

said infliximab is performed in^ . admxnastering 

Wherein said dosage level Tslt."' '^^^^ 
•ng/kg. ^ ''^^ ^^"^^ °^ 2.5mg/kg to 20 

26. A method for inhibiting the action of TNP in 
ccordance with Claim i, wherein the step of adm.nisteri 

wher .'"''^"r^" P^^^--^ intrathecally in said human 

wherein said dosage level in Hr, n, 

IngAg. ""3^ °^ 0.05mg/k9 to 



inhibiting the action of TNF for 

TZ L:: ^ administering 

a TNP antagonist for reducing the infla^ation of neuronal 

sue Of said hu^n, or for modulating the i^e respons 
affectrng neuronal tissue of said human, comprising the steps 

a) administering a therapeutically effective 
dosage level to said human of said W antagonist selected 
from the group consisting of etanercept and infliximab for 

educing the inflammation of neuronal tissue of said human, or 
tor modulating the immune response affecting neuronal tissue 
of said human; and 

b) administering a therapeutically effective 
dosage level to said human of methotrexate or Leflunomide for 
reducing the inf legation of neuronal tissue of said human, or 
for modulating the immune response affecting neuronal tissue 
Of said human. 
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28. A method for inhibiting the action of TNF in 

Z7i::r T ^'^^^^^ ad^iniste^ing 

are performed subcutaneously, intravenously, intrathecally 
orally or intramuscularly. 

29. A method for inhibiting the action of TOF m 
accordance „ith Clai. „, wherein the step, of adMnistering 

ZIZT ^^"^ "-^ '-^^^"^ "--^-^"^ «™ 

30. A method for inhibiting the action c£ TNP in 
accordance with Claim 27, wherein the steps of administering 
said dosage levels are for treating primary or metastatic 
Drain tumors.. 



31. A method for inhibiting the action of TNF in 
accordance with Claim 27. wherein the steps of administering 
saxd dosage levels are for treating chronic pain syndrome due 
to metastatic tumor, 

32. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the steps of administering 
said dosage levels are for treating central nervous system 
lesions . 



33. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the steps of administering 
said dosage levels are for treating autoimmune neurological 

diseases . 

34. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the steps of administering 
said dosage levels are for treating multiple sclerosis. 
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35. A method for Irtibitlng the action of TNP in 

3.oh . ..o.te .ori^^irrereZrr-'- 

36. A method for inhibiting the action of TNP in 

accordance with Claim ot ,,u ■ , 

. wherein the step of administering 

re;:rr;oL:: ir;?rint~"^ 

osdge level la m the range of long to 50nig for 
acute or chronic regimens. ^ 



37. A method for Inhibiting the action of TNP in 
aocordanoe with claim a,, wherein the step of administering 
w reltTair: -bcutaneously in said huma! 
IgllLs. - 

38. A method for inhibiting the action of rap In 
accordance with claim 3,, .herein the step of administering 
said etanercept is performed Intramuscularly in said human 

39. A method for inhibiting the action of TKF in 
accordance with claim 27, wherein the step of administering 
therein " intravenously In said human 
Wherein said dosage level produces a serum concentration in 
the range of 0 . 5mg/ml to 50mg/ml . 

40. A method for inhibiting the action of TNP in 
accordance with claim 27, wherein the step of administering 
said etanercept is performed Intravenously by infusion in said 
oT:C;ml"" "^"^ ^-^"^"^^^ ^ -™ ™-lon 
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41. A method for inhibiting the action of tnf in 
accordance with Claim 27, wherein the step of administering 
saxd etanercept is performed intrathecally in said human 
wherein said dosage level is in the range of Img to 50mg. 

42. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the step of administering 
sa.d infliximab is performed subcutanaously in said human 
wherein said dosage level is in the range of O.lmg/kg to 
2 . 5mg/kg . 

43. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the step of administering 
aaxd infliximab is performed intramuscularly in said human 
wherein said dosage level is in the range of O.lmg/lkg to 
2.5mg/kg for acute or chronic regimens. 

44. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the step of administering 
said infliximab is performed intravenously in said human 
wherein said dosage level is in the range of 2 . 5mg/kg to 
2 0mg/kg. 

45. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the step of administering 
said infliximab is performed intrathecally in said human 
Wherein said dosage level is in the range of 0.05mg/kg to 

Img/kg . 

46. A method for inhibiting the action of TNF in 
accordance with Claim 27, wherein the step of administering 
said methotrexate is performed orally or intramuscularly in 
said human wherein said dosage level is in the range of 2.5mg 
to 25mg given from once weekly to once monthly. 
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47, A method for inhibiting tha action of TNF in 
ZZTfl . °^ ad^ini.teri^ 

the f.rst 3 days, and Smg to 20mg per day thereafter. 
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